Negatively charged xanthine. I. Anions formed by canonical isomers.
The possibility of an excess electron binding to canonical isomers of xanthine in the gas phase was studied at the coupled-cluster level with single and double excitations using the 6-31++G** basis sets supplemented with the 4(sp)3d set of diffuse functions. It was found that xanthine should exist in the gas phase as one canonical tautomer while all the other tautomers are not likely to be detected experimentally because of their significant thermodynamic instability. On the other hand, all canonical tautomers (except one) were found to be capable of forming electronically stable anionic states of dipole-bound nature. However, the only thermodynamically stable anion (with vertical electron binding energy estimated to be 0.041 eV) based on xanthine tautomers is the one supported by the most stable neutral species.